Modifications to the fathead minnow (Pimephales promelas) chronic test method to remove mortality due to pathogenic organisms.
Whole effluent toxicity testing is used to evaluate the discharge of materials that may be harmful to indigenous aquatic life. Unlike most environmental analyses, receiving water (the water body into which the effluent is discharged) often is used as dilution water in whole effluent toxicity tests to simulate the aquatic environment into which the effluent is introduced. In approximately 26% of whole effluent toxicity tests conducted by Wisconsin (USA) certified labs between 1988 and 1998, a pathogenic effect caused failure of the receiving water controls during the fathead minnow chronic test (i.e., > 20% mortality). We performed microbiological work to isolate pathogenic organisms from receiving waters, the fish, and their food. We found pathogenic organisms such as Flexibacter columnaris, Aeromonas hydrophila, and Flavobacter spp. to be ubiquitous and were not able to remove them from the test (e.g., through decontamination of the fish food and carefully following sterility procedures). To eliminate the pathogenic effect, we evaluated manipulations of the sample and the test method including filtering receiving water, irradiating receiving water, using older fish (48 h), using clean test beakers each day of the test, and using smaller test beakers (30 ml) with two fish per beaker. In samples demonstrating the pathogenic effect, most of these manipulations significantly reduced mortality. The use of smaller tests cups was significantly better at reducing the effect than all of the other sample and method manipulations. These results indicate that a simple method modification to the fathead minnow chronic test will improve test reliability when diluting effluents with receiving waters.